JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of content in a trusted digital archive. We use information technology and tools to increase productivity and facilitate new forms of scholarship. For more information about JSTOR, please contact support@jstor.org. Beginning with the primordial sounds of nature, we have experienced an ever-increasing complexity of our sonic surroundings. As civilization develops, new noises rise up around us: from the creaking wheel, the clang of the blacksmith's hammer, and the distant chugging of steam trains to the 'sound imperialism' of airports, city streets, and factories. Since many of such sonic changes can be attributed to the introduction of new technologies, it is hard to understand why research dealing with the sound of technology is scarce within Science and Technology Studies (S&TS). Exceptions usually concentrate on the relation between machine noise and music, and on music-related technologies such as the radio, the sound-film and the phonograph.3 Generally speaking, however, the S&TS community addresses itself to the way technology has been viewed, not to the way it has been heard. In describing the co-evolution of technology and society, the changing order of the world is shown in terms of its visible exterior, not in terms of its sounds, in spite of Ruth Schwarz Cowan's famous 'hum' of the refrigerator, and the whistle of the locomotive in Leo Marx's The Machine in the Garden.4 The history of sound has been dealt with by cultural, medical, urban and environmental historians, musicologists and anthropologists. As far as the contribution from technology studies is concerned, one can speak of a deafening silence.
enemies of the people and offenders against traditional values'. Rough music, 'katzenmusik' or 'kettlemusic', a cacophony of noises produced by shouting, laughing, chanting and the drumming of pots and pans could, for example, be used to embarrass those just married. In less innocent versions, kettlemusic was aimed at terrifying those accused of scandalous behaviour. Whatever the context, Bailey writes, rough music has been 'the sound of disorder'.7
This powerful and socially disrupting potential of noise is intriguing, and it is worth reflecting on its connection with technology. According to Raymond Murray Schafer, the association of noise and power has always been part of 'the human imagination'. Throughout history, societies have known certain types of noise, Sacred Noise in Schafer's vocabulary, which were 'not only absent from the lists of proscripted sounds which societies from time to time drew up', but were in fact 'quite deliberately invoked as a break from the tedium of tranquillity'. Creating such noise -in religious festivals celebrating the harvest, in rituals exorcizing evil spirits, in ringing churchbells, in playing the organ -is aimed at making the deity listen. Those in society in possession of Sacred Noise, Schafer stressed, not only made 'the biggest noise', but actually had 'the authority to make it without censure'. Where noise was granted 'immunity from human intervention', 'a seat of power' could be found.8 The gods with their thunder and lightning, and the priests with their drums and bells, were traditional examples of this phenomenon.
Schafer extends this line of thought to technology. Sacred Noise, he claims, was eventually transmitted to machines. Its power descended from 'God, to the priest, to the industrialist, and more recently to the broadcaster and the aviator'. Only this transfer, Schafer believes, can really explain the astonishing fact that the toxicity of industrial noise was not recognized until the late phases of the Industrial Revolution. In England, the first protests against labour conditions such as working hours, machine accidents and child labour, were raised as early as the 1830s. Criticism of noise was scarce, however. Not before the end of the 19th century did physicians generally hold industrial din to be a cause of hearing impairment, and the prevention of industrial hearing loss 'only received serious consideration in most industrialized countries toward 1970'. This delay could partly be due to the inability to 'measure sounds quantitatively', since the decibel 'did not come into extended use until 1928'. Schafer's most important explanation, however, as mentioned above, is the transmission of power from church officials and other authorities to industrialists, who were now 'granted dispensation to make Noise'. 9 Much counter-evidence can be advanced against Schafer's account of historical events. First, the prevention of industrial hearing loss started earlier than Schafer suggests. According to the medical historian Allard Dembe, industrial noise control, at least in the United States, began around 1900 with the reduction of the noise of production equipment, since engineers realized that 'noisy machinery' could be 'an indication of mechanical inefficiency'. In the 1950s, after a rapid growth of workers' compensation claims, the use of hearing protection became familiar, although the adoption of legislation with respect to industrial noise standards was indeed delayed until 1970. Second, Schafer's explanation for the comparatively late establishment of industrial noise control seems incomplete. Dembe did not mention the 'might' of industrialists or the 'sanctity' of industrial noise, but instead claimed that a more general 'cultural association of loud industrial noise with admired societal traits' (such as strength, progress, prosperity and prowess) had hampered the recognition of noise-induced hearing loss as a disorder deserving compensation. Another hindrance, Dembe stressed, had been the need for evidence of injuries. Such proof could only be gathered through large-scale audiometric testing, which started in the 1930s. Noise control was further impeded by the fact that 'for most occupations, a partial loss of hearing [was] not critical to the performance of the job',10 as well as by the costs of prevention and the economic crisis of the 1930s."1 On the other hand, the remarks of Dembe and others indicate that the association of noise-as-loud-sound with power-as-strength-and-significance is indeed an important aspect of the attractiveness of specific technologies. In his study of the meaning of village bells in the 19th-century countryside of France, Alain Corbin has carefully documented the perceived correlation between the loudness of bells and the significance of parishes and municipalities. Thus, bells served to 'give expression to hierarchies', and also to 'defend a territory', 'impart a rhythm to time', 'identify personages deemed worthy of honor', 'make announcements, exhort people to assemble, sound the alarm, and express general rejoicing'.'2 It was, Corbin stressed, ... as if the powerful ringing of the bell represented a victory over chaos and, for a community, a symbol of cohesion regained; it was an instrument whose sound enabled people to assemble, and it was the sign of a social order founded on the harmony of collective rhythms.'3 Similarly, studies of African cultures show that the sounds of drums and words are often attributed with a force of their own, and with the strength of ancestors.14 According to William H. McNeill, 'moving rhythmically while giving voice together', or 'muscular bonding' through community dance, song and drill has a force of its own: it 'arouses warm emotions of collective solidarity'.'5 In mass gatherings, McNeill makes clear, it can also give people a sense of irresistible strength. Such has been the case in times past, and can still be found in phenomena such as the rhythmic movements, yells and songs of sport fans.
In 20th-centuryWestern culture, in many ways, loudness of technology continued to be associated with strength. Although it would be no problem to produce a relatively silent vacuum cleaner, manufacturers maintain that the public does not want such artefacts, since they raise suspicions that they have no suction power.'6 Likewise, in 1923, promotors of the electric car sadly noted that 'the rattle and clatter of the gasoline vehicle impress [the man in the street] more than the quiet reserve and staying qualities of the electric'.17 Men were held to love the din of the internal combustion engine for its expression of speed, risk and power. In a series of Motor Boys and Motor Girls novels, published between 1910 and 1917, the Boys preferred 'their cars noisy, like racing cars, and even disconnect[ed] mufflers', whereas the Girls liked a different sound. According to one Girl: 'The car went noiselessly -the perfection of its motion was akin to the very music of silence'. 18 In line with this represention, the semiotician Antero Honkasalo has argued that noise can be an 'indexical sign' referring to danger and machismo. The noise of the stone hammer, for example, tells the diver that 'danger is present', and it 'is a tough man's' job to tolerate it. It may be for this reason that 'young boys like driving mopeds without exhaust pipes, heavy rock players set the amplifiers as loud as possible, or "muscle boat" owners use full speed and power even near summer cottages'. 19 The noise that young moped-drivers and the drivers of 'booming' cars create has likewise been characterized as the display of masculinity and strength. 20 Observations and interpretations of this kind can best be structured with the help of Anthony Jackson's analysis in 'Sound and Ritual', an early review of the notion of sound in the anthropological literature of Claude Levi-Strauss, Mary Douglas and others. According to Jackson, man-made noises, or unpatterned, disordered, arhythmical sounds in ritual, 'reflect uncontrolled situations or transitional states or threats to patterned social order', while 'a taking up of a rhythmical beat again reasserts human control over events'.21 Although Jackson modestly characterizes his conclusions as 'speculation', his findings largely fit with the historical and anthropological work mentioned above. For these studies have shown that noise as 'unwanted sound', whether regular or unpatterned, has often been associated with a terrifying disruption of a specific social order, whereas rhythmic and/or loud, positively evaluated sounds have been associated with strength, power, significance, masculinity, progress, prosperity and, last but not least: control.
Extending this line of thought, noise as 'unwanted sound' has much in common with dirt as 'matter out of place' in Mary Douglas's work on 'purity and danger'. In primitive societies, the aversion to dirt and the striving for purity -in rules with respect to food, sex and the bodyare ways of creating order out of chaos, and of keeping classifications within social systems clear. Moreover, the fight against dirt can be a symbol as well as a lightning-rod of deeper societal conflicts.22 Others consider Douglas's remarks on primitive societies to be applicable to modern societies, too.23 The striving for purity in the German Culture and Life Reform Movement (Kultur-und Lebensreformbewegung) around 1900 has, for instance, been related to a general fear of change, ambiguity and blending, typical for a period of rapid modernization. 24 Whether obsessions with noise have been more dominant in stages of societal transition cannot be decided yet, but noise as 'unwanted sound' has certainly functioned as a symbol of disorder.
The Symbolism of Silence
Yet such a symbolism of sound is incomplete without knowledge of the symbolism of silence. The historian Peter Burke devotes one chapter of his book about The Art of Conversation to 'silence' in pre-modern Europe. Legal records, travellers' accounts and etiquette books informed him about the principles underlying the system of silence in that age. Many of his observations mirror those of Schafer about pre-industrial life. Silence, Burke makes clear, was associated with showing respect or deference for those higher in the societal hierarchy. Monks were supposed to be quiet in the presence of God, courtiers in the presence of the prince, women in the presence of men, children in the presence of adults, and servants in the presence of their masters. 25 In antiquity, Anne Carson claims, men were even supposed to control the sound of women in case women did not control their sound themselves: 'Silence is the kosmos [good order] of women', Sophocles said.26 Moreover, again according to Burke, silence was a sign of prudence, whether resulting from fear, from 'the dissimulation of princes', or from 'the discretion of the wise'. 27 Burke suggests that this system of silence underwent changes between 1500 and 1800. During this era, an increasing concern with self-controlled speech arose. This may have been related to the Reformation and its stress on ecclesiastical silence, as well as to the fear of spies at the courts of the absolute monarchy. 28 Burke speculates that 'the bridling of the tongue' can even have been connected to the rise of capitalism, since a 16th-century Englishman made a comparison between 'spending and saving words and money'. According to Burke, the rise of controlled speech was a general European movement, but has been more effective in the Protestant than in the Catholic regions, thus 'widening the gap' between a 'more silent' north and a more 'talkative' south. 29 A connection not mentioned by Burke, but possibly relevant, is the rise of new forms of science, and the relation between modern science and sight. About the hierarchy of sensory perception, Bailey says that 'premodern societies were predominantly phonocentric, privileging sound over the other senses in a world of mostly oral-aural communication', whereas the 'advent of typographic print in the 15th century gave a dramatic new saliency to visual perception'.30 Research into the history and anthropology of the senses has added some critical observations to this account.31 Yet many authors support the notion that in Western society, knowledge is closely associated with sight. According to Jacques Attali, science has always 'tried to look upon the world', desiring to 'monitor' its meaning.32 Such statements should be qualified by saying that profound changes in natural philosophy during the 16th and 17th centuries, and the new reliance on observation and experiment as the legitimate sources of knowledge, as well as the growing importance of print as a vehicle of communication, gave rise to a situation in which our knowledge of the world increasingly came to be expressed in visual terms.33 Thus the early modern rise of new forms of science may have contributed, indirect as this connection may be, to the increased elite engagement with keeping silence, as described by Burke.
Summary
In sum, the historiography and anthropology of sound make clear that noise and silence refer to deeply-rooted cultural hierarchies. The right to make noise, as well as the right to decide which sounds are allowed or forbidden, has long been the privilege of the powerful, whereas those lower in rank (women, children, servants) were supposed to keep silent, or were under suspicion of intentionally disturbing societal order by making noise. Positively evaluated loud and rhythmic sounds have had connotations of strength, significance and control, whereas noise as unwanted sound has often been associated with disorder. Between the 16th and 19th centuries, the elite became increasingly obsessed with controlling its own sound, at least speech. In addition, sight began to dominate sound in communication.
As we have seen and will see, such symbolism has also been transferred to modern technology, which makes sound an important entry for research into responses to technology-related changes.34 In the next section, the relevance of such symbols will be shown by analyzing noise abatement campaigns in Europe and North America during the first half of the 20th century. In order to put that search for silence into a broader context, it is valuable once again to dwell upon Leo Marx's The Machine in the Garden. If a man wanted to illustrate the glorious gains of civilisation, he could hardly do better, perhaps, than contrast the rude and monotonous sounds which serve the savage as music and the rich and complex world of tones which invite the ear of a cultivated European to ever new and prolonged enjoyment. .... Yet flattering as this contrast may be to our cultivated vanity, it has another side which is by no means fitted to feed our selfcomplacency. If the savage is incapable of experiencing the varied and refined delight which is known to our more highly developed ear, he is on the other hand secure from the many torments to which our delicate organs are exposed. 44 Such a torment was the 'piercing noise of a train, when brought to a standstill by a break', he explained. Another was the 'diabolical hooter' reminding railway workers of 'their hour of work'. The loudness and harshness of these and comparable sounds of traffic and factories were the 'proverbial plague' of the student. Concentration, the 'counteractive force' of civilized man, was not enough to neutralize the effects of the increased sensibility and the irritating impressions amid the dense, and often indifferent, population of the cities. 45 In 1908, the German cultural philosopher and physician Theodor Lessing was even more outspoken in his essay Der Ldrm: Eine Kampfschrift gegen die Gerdusche unseres Lebens. Lessing declared that he was annoyed by both traditional noise, such as the din of churchbells and carpet-beating, and the more recent nuisance of rattling machines, shrilling gramophones, ringing telephones and roaring automobiles, buses, trams and trains. The latter type of noise, however, was 'incomparably worse' than the former and made present-day life 'nerve-racking'. In short, pamphlets and essays such as those of Sully, Lessing, McKenzie and Rowland displayed a deep concern about the disrupting effects of noise on societies' intellectual strength and cultural maturity. The higher classes, the refined mind and cultivated self-control were now thought to be threatened by the mechanical and non-mechanical sounds of the lower classes, the lowest emotions and brutal self-diffusion. With respect to some technologies, this transference of a traditional sound symbolism to new sounds seems illogical. The early automobile, for instance, was the privilege of the rich rather than of the masses: to associate the noise of cars with the lower classes seems strange. Yet this only underlines the significance of the cultural symbolism of sound. Furthermore, it is important to note that the sounds of individually-owned cars and gramophones were less impersonal than those of trains and factories, enabling direct attacks on identifiable groups of people.
Even the machine itself came to be invoked as a metaphor of mind in order to underline the latter's refined and vulnerable character. According to Rowland, 'the avoidance of friction of the human senses is as important for the equable functioning of the mind as is the elimination of mechanical friction for the proper working of a dynamic machine';50 and for McKenzie, the modern mind was ... ... a delicate instrument, the needle-indicator of which trembles and oscillates to the finest currents of thought and feeling. By culture and education we have acquired the sensibility of the artist or poet. And yet we continue to expose this poised and fragile instrument to the buffeting of a steam-hammer, to the shriek of a locomotive! 51 This situation was felt to be most acute in the cities. In the years between 1900 and 1914, the motorization of cities such as Hanover, Lessing's home base, was still moderate. In 1907, Hanover itself had 1472 motorcars -Germany as a whole had over 27,000 motorcars versus about 2 million horses used for transport.52 Still, the density of traffic -the many horse-drawn vehicles, electric trams and motor-vehicles taken togetherrapidly increased. Along a busy spot in Hanover in 1900, trams came by 850 times every 20-hour day, resulting in the production of sounds of brakes and metallic creaks of wheels in the curves of rails every 90 seconds.53 Articles on noise in the popular press became common, and were part of a more general concern about an increase of nervousness as a consequence of the new urban sensory experiences enabled by motorized traffic. 54 And although the quality of the sound in the streets of London had improved by 1916, McKenzie claimed, being 'less clattering, less jarring, less varied' as a result of smoothly-surfaced roads such as asphalt, wood and pitch, of rubber tyres instead of iron-girt wheels, and of electric instead of steam engines, the noise had increased in quantity. 55 The roar of the traffic of motor-buses, taxi-cabs, and motor-cars is of a deeper, more thunderous, and more overpowering nature than in former days, principally because vehicles are heavier and are driven at a much greater speed.56
The irregular and unexpected sound of the motor horn, the sounds of change-speed levers of buses, and the sounds of trains such as 'the clank of the wheel at the end of each length of rail', all contributed to this din.57
Fleeing the city and seeking silence in rural life was not promoted as a solution, however. Nature, in contrast to the human-made environment, was considered to be without unpleasant sound, and rural as well as urban life was once thought to have been silent.58 Yet noise was now felt to be ubiquitous, even in the country. Lessing, for instance, tried to find tranquillity in villages, but felt haunted by sounds like that of the carousel, the steam-plough, threshing-floors, boilermakers, and all kinds of animal. Even in the most far-away valley of the Alps, he lamented, one would encounter a gramophone.59 But technology itself was not seen as the bad genius. Of course, it had been 'left to scientific civilisation to fill the world with stridency'.0 But no one asked society to refrain from technological progress. Even Lessing, socialist in political perspective, yet culturally conservative in many of his expectations with respect to modernization, had nothing against technology per se. He really believed that automobiles, motorcycles and airplanes were the vehicles of the future. Society itself had to be reorganized.
In line with their characterization that making noise was disruptive behaviour, and that noise indicated a degeneration of societal order and mental life, the noise-abating intellectuals saw education of the public as the most fundamental solution to the noise problem. Although the intellectuals considered all kinds of practical measures to be of help, they stressed that teaching the public how to behave was the best strategy to attain lasting results. In every school, Haberlandt Such an education could be sustained by law. Sully pointed out that, since the ear, unlike the eye, had no natural defence, the law should recognize and more precisely protect the right to silence in one's own dwelling -by transforming certain noises into penal offences. More specifically, McKenzie wanted to prohibit the use of the motor-horn at night. Prohibitions of that kind were far from new. Municipal laws that restricted the shouting and crying of sellers in the streets and the barking of dogs date back to the 17th century, and laws against the blacksmith's hammer even to the 13th century.65 Yet, as Lessing made clear for Germany, law was still inadequate to the abatement of most noises. Since noise could only be punished in cases where it was 'generally disturbing', 'unnecessary' and 'intentional', judgment was quite arbitrary. Moreover, the noise of machines could hardly be sentenced, since the noise of trains, trams and factories was supposed to arise from the 'nature' of things, and 'harm' only mattered in case of damage to 'possessions', thus not to one's fortitude, health and sleep. 66 Other proposed solutions focused on a spatial reorganization and visualization of city life, with the help of new technologies. According to the German social psychologist and nerve specialist Willy Hellpach, the railway station of his day, anno 1902, was far less noisy than it had been before. This could be attributed, he argued, to 'visualization'. Many 'toxicating' aural signals -horns, whistles, shouts, jingles -announcing and accompanying the arrival of trains had been replaced by 'sober and non-obtrusive' inscriptions.67 Furthermore, he welcomed the increasing separation of the home and the workplace, since the noises of manual workers such as the locksmith, cabinet-maker and cobbler were more disturbing to neighbours than the dimmed, continuous noise of a factory. The real causes of noise, he made clear, could be found in the things that had remained as they were: the narrow, dark streets through which the traffic squirmed. In the future city, the centre should only be accessible to silent and slow traffic aiming for business. New, broad roads should be planned at the periphery, and factories at the remote corners of the city. 'Today', Hellpach concluded, 'the best assistant of the nerve specialist is the engineer'. 68 Lessing also suggested changes that implied reforms of public space. For car racing, he stressed, one should construct private roads instead of public ones. In contrast, the many awful noises of housekeeping in each separate apartment, could be diminished by centralizing housekeeping in new enterprises. Moreover, he considered the ringing of church bells at every private event of life to be the non-functional remainder of an age in which the individual had really been part of the community. Public space was also the topic of a treatise on city noise that Berlin's town-planning inspector produced as early as 1903. In complete contrast with Hellpach, it was precisely the separation of work and home, although rational in itself, which the inspector considered to be the cause of noise, since it was the by-product of the resulting increased transportation. Since he took this ultimate cause for granted, his solutions focused on diminishing the noise of the transportation facilities by proposing new materials and constructions for pavements, cars, wagons, trams, tyres, rails and rail-road crossings.71 According to the Berlin inspector, the noise produced by man himself-shouting or the use of bicycle-bells and car-horns -was the most difficult to control. One could not give every citizen a personal policeman to check his behaviour, nor objectively judge the noise of their vehicles. Even worse, most people did not recognize the health hazard of noise, although noise damaged their nerves and shortened their sleep.72
Yet trying to control people's behaviour, especially on the road, became precisely the rhetorical heart of the campaigns that followed the first essays on noise, a result of the enduring conceptualization of city noise as a problem caused by disruptive and uncivilized behaviour. Even the introduction of noise measurement did not change the special place of public education among the proposed solutions. Again, practical improvements were on the agenda. Public education, however, remained to be seen as the crown of noise abatement, as well as the straw at which to clutch in case success failed to come. How that education was modelled, and how the extent of its success relates to the symbolism of sound, will be the focus of the next section. The rate of success of the early campaigns differed. Lessing's AntiNoise Society had over a thousand members, primarily scholars, physicians and lawyers, and really hit the headlines. Yet, although the society attained some local successes, such as the introduction of new pavements in specific streets, and new ordinances for controlling the ways in which wood, iron, copper and the like were transported, it did not achieve any changes in national law, and was disbanded in 1914.76 According to several historians, this was due to the society's elitist point of view. 'Tranquillity is distinguished' (Ruhe istVornehm) was its slogan. Such an approach did little to foster alliances between the Anti-Noise Society and, for instance, labour unions. Moreover, Lessing's society had far less to say about industrial noise than about the noise of traffic, which again reflected its elitist approach. Furthermore, Lessing's conviction that refined people were the most likely to suffer from loud sounds was ridiculed by the press. Members of the Anti-Noise Society were portrayed as non-masculine hysterics. What's more, no sufficient measuring equipment was available to lend force to noise control measures, and World War I made noise abatement seem quite unimportant.77
Noise
As can be inferred from the work of the environmental historian Raymond Smilor, the early noise abatement campaigns in the United States were more successful. Just as in Europe, noise abators in the United States associated silence with 'civilization'.78 However, noise was not merely seen as 'primitive', but also as 'inefficient'. Dembe has shown that noise referred to waste such as loss of productive power and deterioration of machines. What's more, noise in industry and offices threatened the powers of concentration of employees, and city noise in general undermined public health -a theme typical for the Progressive Era, in which urban reform was an important issue.79 Public health became the focus of the New York City Society for the Suppression of Unnecessary Noise, raised by Julia Barnett Rice. Instead of lightening the burden of noise mainly on behalf of intellectuals, the New York Society first and foremost aimed at reducing noise for the sake of children and the sick, so as to promote processes of learning and recovery. It successfully campaigned for the creation of silence zones around hospitals and schools, for a law against unnecessary horn signals in shipping, and for the reduction of fireworks, both noisy and unsafe, on the Fourth of July. Such a focus on the protection of children and the sick facilitated obtaining support from the press and industry, since -apart from those of the fireworks industry -no vested interests were at stake. The same went for the focus on unnecessary noisethat is to say, noise that was not associated with technological progress. Yet the 'unrestricted use' of automobile signals and muffler cut-outs, the Society made clear, remained to be tackled. 80 In the late 1920s and early 1930s, these early noise-abatement campaigns were followed by big campaigns of noise-abatement societies all over Europe and the United States. Now, the definition of noise as a costly threat to the health and efficiency of all citizens was common. Henry J. Spooner, of the London Polytechnic School of Engineering, said that future generations would look back on an ... ... age of folly vulgarized by an absence of quietude and repose, and notorious for uncontrolled devastating din that tortured the thinkers, deprived countless invalids and workers of recuperative sleep, impoverished owners of traffic route properties, increased the overhead costs in modern business and shortened the lives of countless sufferers.8' Besides, the focus on traffic noise became even more predominant than it had been before World War I. Since street noise already had a bad reputation, it was an obvious topic on which to focus the first noise measurements. Such measurements brought the loudness of traffic noise into the limelight, and the first noise surveys did the same to the annoyance traffic noise evoked. What's more, the topic of traffic noise allowed noiseabatement societies to enter into alliances with traffic societies, as will be At about the same time the measurement of sound drastically changed. The intensity of sound had been very difficult to measure because of the extremely low energy levels emitted. Only after the development of telephone technology, which enabled the separation of different frequencies, and of the radio valve, which made it possible to amplify small energy levels, sound intensity became easier to measure.84 Subsequently, both telephone technology and experimental psychology contributed to the establishment in 1925 of the 'decibel' (deci-Bell) as the unit of loudness. Telephone technology contributed because of its search for a unit for measuring the transmission efficiency of telephone circuits, and experimental psychology because it showed the dependence of the sensation level of sound on the logarithm of the sound's intensity, at least for those frequencies for which the ear is relatively sensitive. 85 The threshold limit of a tone of 1000Hz became established as the zero-point of 0 decibel (Db), and two powers were said 'to differ by n decibels where n = 10 log P1/P2. An increase of 1 decibel corresponds to a 26 percent increment in power or intensity, 10 decibels to a tenfold increase, 20 decibels to a hundredfold increase and so on'. 86 The first surveys of city noise were published between 1926 and 1930, and had been executed in London, Chicago and New York with help of audiometers (or subjective noise meters) and, shortly afterwards, of acousti-meters (or objective noise meters). In case of an audiometer, the loudness of a tone was measured by changing the intensity of a reference tone until it was felt to be masked by the tone to be measured. The objective noise meters were basically made up of a microphone, an amplifier and an indicating meter, which made the measurement of loudness a purely physical issue. A next step was the development of noise-meters for complex tones. Although there were still significant difficulties -for instance, noise meters could not exactly follow noises that fluctuated rapidly -the first noise surveys, of which those of 1929-30 in New York were the most extensive, were reviewed by Rogers Galt in 1930 in the Journal of the Acoustical Society of America. Galt's figures, graphs and tables became widely known, and showed up in popular as well as scientific publications on noise all over the Western world.87 Galt underlined that noise was not the same as annoyance, since circumstances such as the frequency of occurrence of a specific noise, its component frequencies, the noise being steady or intermittent, being regarded as necessary or not, were also significant. In other early publications, remarks of the same kind can be found. Along with such remarks, however, loudness levels increasingly became the sign of'how bad' the situation was. 88 In 1929, complaints of citizens urged the NewYork Commissioner of Health to appoint a commission to study city noise and the means of abating 'the diabolical symphony' of 'our present mechanical age'.89 Its members represented the worlds of engineering, medicine, acoustics, the police and city administration, and the automobile and telephone industries. The commission produced two reports and started a huge anti-noise campaign in which the first report, and the press responses it evoked, were considered to be important steps in creating public consciousness of noise. According to the first report, the noise nuisance varied from the use of loudspeakers outside shops, the screeching of brakes and the abuse of automobile klaxons, to the use of muffler cut-outs on motor boats, the noises of milk and ash cans, of pneumatic drills, of the turnstiles in subways and of elevated trains. A chart on the inside cover of the report provided an overview (see Figure 1) . The commission made clear that, up to the recent past, the noise of the machine-using age had been proudly perceived as the sound of progress and prosperity. Now, however, noise had to be considered as a serious health hazard. 90 The clamour of the city, the report said, impaired the hearing of New Yorkers and induced harmful strain upon the nervous system that led to 'neurasthenic and psychasthenic states', to loss of efficiency of workers and thinkers, and to disturbed sleep.9' The metropolitan newspapers published a questionnaire, so as to map out the roar of the city. Over 11,000 people responded and reported to be annoyed most by the noise of traffic, transportation and radio.92 Notwithstanding the latter, commission members arranged radio talks, so as to 'arouse public consciousness to the evils of noise and the advantages of a quieter city'.93 Some practical progress in noise abatement was made with respect to the unnecessary whistling in the harbour, the blowing of car horns and the use of open cut-outs by mail trucks, as well as to the construction of more silent turnstiles. Moreover, amendments in the Sanitary Code and the Code of Ordinances had been passed so as to control the use of loudspeakers. According to Dembe, the New York anti-noise campaign, by stimulating research and by raising public consciousness, also indirectly furthered the postwar financial recognition of industrial hearing loss. 94 The second New York report, however, published in a limited edition in 1932, stressed the difficulty of really solving the noise problem. Suffering from the Economic Depression, the commission was dissolved in the same year. 95 The second New York report made clear that the commission could oversee research and propose methods of noise abatement, but had been unable to prompt the city authorities to action (beyond those mentioned above). The report stressed on almost every page, however, that the biggest In the next section, the character and consequences of such campaigns will be more closely examined by focusing on the silence campaigns in the Netherlands, where many of the original sources have been preserved. From what has been already presented, however, it is already clear that symbolism of sound partly modelled the campaigns, as well as the response to those campaigns. For instance, the association between silence and social distinction guided the early German campaign, which focused on creating silence for the bourgeois elite. Despite the many practical proposals advocated during that campaign, promoting the respectability of silence was seen as crucial for noise abatement, whereas industrial noise had no priority. This in turn hampered alliances with labour unions, and inspired opponents to counter the anti-noise campaign with another association: that between noise sensitivity and femininity. Neither the increasing concern with noise as a general health hazard negatively affecting efficiency, nor the introduction of measurement apparatus, however, changed the rhetorical focus of anti-noise societies on public education. Making noise was still seen as a sign of being uncivilized, of having no manners. In a more general sense, noise was thought to have been welcomed because of the positive connotations, such as progress and power, that loud sounds possessed.
As the New York Noise Abatement Commission found out, breaking such symbolic links was very difficult. One of the press responses to its campaign had been the following: 'Isn't it precisely that it is the big noise, the detonation of our national dynamite, that attracts the big crowds which make NewYork?'.104 And in London, a comment on the first annual report of the London Anti-Noise League claimed that the noise of machines would always 'find out a way of returning', since the 'joy of life expresses itself in a crowded chorus'.'05 The Italian Futurists, indeed, adored city noise as the symbol of the dynamics of modern life, and even introduced city noise into music. 106 What did succeed, as we will see, were exactly those proposed changes in traffic control and city planning that contributed to a new rhythm of city life. should slow down and signal optically by using their spotlights. Furthermore, it was necessary that pedestrians and cyclists behaved differently. The former had to cross intersections in a straight path and to use pedestrian crossings, whereas the latter should really stay at the right side of the road. As had been proved abroad, such rules even reduced the number of accidents, provided the rules were adopted nation-wide. Thus, if society replaced aural forms of traffic control by visual and spatial ones, silence, safety and order would follow.
Likewise, quiet streets could be realized by a new spatial design. City and traffic noise, one contributor claimed, were almost 'directly proportional to the age of the city. ... The narrower the streets, the more winding their plans and the more unsurveyable their angles, the bigger ... the disturbance of traffic noise'.114 In the old city, noise-producing industries were loosely scattered over the city area. Obsolete means of transport, such as the electric tram, blocked the normal traffic. Therefore, the town plan needed modernization. The separation of industrial and residential areas, restraint on 'ribbon' development, and the reduction of angles and bends in roads, were all of the utmost importance.
Improvements in the sound levels of technological artefacts themselves, for instance by constructing silencers, new horns and alternative ways of loading, were also discussed. Yet they were not the centre-stage issues at the conferences. One engineer talked about the many sounds of cars, such as rattling, puffing, whistling, clicking, tapping, crashing, screeching, howling, crying, grinding, cracking, sneezing and whizzing, and asserted that an acoustical analysis of motor sounds could reveal deviations from the normal functioning of machines before they could be seen.115 His auditory focus was an exception, however. The production of orderly town plans and -above all -orderly behaviour held priority. The latter should be achieved by orchestrating silence campaigns.
Such silence campaigns were organized in 1935-36 in Breda, The Hague, Rotterdam, Groningen and the south of Limburg, often in cooperation with the police and traffic organizations. During 'silence weeks', 'silence months' and 'silence exhibitions', thousands of pamphlets, placards and flags were distributed, and dozens of newspaper articles, radio talks and even newsreels in cinemas covered the campaigns. The basic consideration was to familiarize civilians with the idea that they had to look out before they blew their horns, or before they forced others to blow their horns: 'Use your eyes instead of your horn', one pamphlet said. Just as railway stations had replaced the infernal noise of bells and whistles by optical signals, streets should likewise become quiet. Hence people should watch out, stay right, slow down, use silencers, and were summoned to consider their motor as a means of transportation, instead of a machine for testing other people's eardrums. The back page of one pamphlet even revealed a prize contest, eventually won by a musician who stressed that all traffic participators could contribute to decreasing the din of horn blowing. 16 'Orderly Traffic Promotes Silence' was one of the slogans of the campaigns. 117 So chaos meant noise and order meant silence -conceptual combinations with a long history, as we have seen. Yet the focus on public street behaviour and traffic control was not just caused by this cultural background alone. Initially, the Sound Foundation did not know which subject was most appropriate to start campaigning against. According to Fokker, such a subject needed to be tangible, so as to raise public attention. Solutions were sought for in correspondence with this pattern, as well as with specific contexts. Whereas the 19th-century American literary men could still think of land in which the pastoral ideal could be restored by using technology to create a cultivated garden, the 20th-century European and American city dwellers had no virgin land or tranquil village left, and sought a quiet city. Such a silence was pursued within a context of individualization of the possession of noise-sources (the automobile, the gramophone, the radio), a de-standardization of nocturnal life, a general discourse on the nervousness of city life, a concern over traffic safety, urban reform and refinement. Therefore, public education through campaigns, traffic control, city planning and new transportation constructions were seen as the most important solutions: thus an attempt was made to create order by civilizing the masses, and by creating a new urban rhythm. Moreover, in line with the basic notion of noise as disruptive behaviour, teaching the public a noise etiquette was, more than anything else, seen as the alpha and omega of noise abatement. The symbolism of sound described above explains why intellectuals complained about the car and blamed the working classes for making noise at one and the same time, although the automobile started out as the vehicle of the rich. It also explains why education kept its rhetorical predominance among the proposed solutions, even when measurement procedures 'objectified' noise, and engineers introduced new means of noise reduction. After all, noise abators made clear, those who did not silently control their machines, displayed vulgarity. Last but not least, the symbolism of sound clarifies the responses to the noise abators' campaigns: the abators' 'refinement' came to be ridiculed as femininity, and they were, not surprisingly, unable to find alliances among the groups they implicitly or explicity blamed, or to the problems of whom (such as problems caused by industrial noise) they paid less attention. On the other hand, abating the positive connotations of loud sounds, such as 'dynamics' and 'strength', turned out to be extremely difficult.
Despite the visible changes in traffic control, transportation constructions and city planning, modern society did not become quiet. 
